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Abstract In this paper, we introduce the notion of M-decomposability of probability
density functions in one dimension. Using M-decomposability, we derive an inequal-
ity that applies to all symmetric unimodal densities. Our inequality involves only the
standard deviation of the densities concerned. The concept of M-decomposability can
be used as a non-parametric criterion for mode-finding and cluster analysis.
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1 Introduction

One important class of statistical distributions is the class of symmetric unimodal distri-
butions, among which the Gaussian is perhaps the most commonly used. Unimodality
and symmetric unimodality have been previously investigated by Anderson (1955)
and Ibragimov (1956), among many others. Without the strongly assumptive func-
tional constraints, the class of symmetric unimodal distributions is more general and
flexible than the Gaussian and many others with specific functional forms.

A complimentary class of the symmetric unimodal distributions is the class of
multimodal distributions. In this paper, we attempt to quantify the fundamental dif-
ferences between the densities of unimodal and multimodal distributions. Intuitively,
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